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54) DECODER AND DECODING METHOD 

57)Abstracfc 

'ROBLEM TO BE SOLVED: To reduce processing delay while ensuring desired 
-ansmission quality by performing repeated decoding at the proper number of times of 
3petition. 

:OLUTION: A turbo decoder 301 repeatedly performs error correction and decoding to 
n inputted encoded system. An error checker 302 decodes an error detection code 
lcluded in the decoded result of the error correction and decoding, and checks the 
resence or absence of any error remaining in the decoded result of the turbo decoder 
01. A repetition controller 303 allows the turbo decoder 301 to perform the repeated 
ecoding until the number of times of repetition of the repeated decoding is more than 
ie constrained number of times of repetition, and it is judged that any error is not 
resent in the decoded result of the turbo decoder 301 by the error checker 302. 
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[0039] (First embodiment) 

Fig. 1 is a block diagram of a configuration of a 
5 radio communication system according to a first embodiment 
of the present invention. As shown in Fig. 1, the data 
transmission apparatus according to the embodiment encodes 
a transmit information bit string sent from an information 
source (not shown) with an error detecting code and an 

10 error correcting code at an encoder 101, modulates the 

encoded bit string at a modulator 102, and then sends it by 
radio via a transmission antenna 104 after radio 
transmission processing performed at a radio transmitter 
103. At a receiver side, signals received via an antenna 

15 105 (coded bit sequence) are received by radio and 

processed at a radio receiver 106, and then demodulated at 
a demodulator 107. The demodulated signals are subjected 
to error correction decoding at a decoder 108, and a 
receive information bit string is obtained as a result. 

20 The error detecting code typically used at the error 
detection encoder 101 is a cyclic code. 

[0043] Fig. 3 is a block diagram of a configuration of 

25 the decoder 108. A turbo decoder 301 performs error 

correction decoding in an iterative manner on the received 
coded bit sequence, and outputs the decoding results to an 
error checking device 302 and to an iterative controller 
303 every time the error correction decoding is made. It 
30 is to be noted that the decoding results output from the 
turbo decoder 301 are obtained in the form of an encoded 
information bit string (i.e., error detecting code). The 
number of the iteration is controlled by the iterative 



controller 303 which will be described later. The error 
checking device 302 detects an error in the decoding result 
(error detecting code) output from the turbo decoder 301, 
. checks the error included in the decoding result, and 
5 outputs a check result signal (OK signal or NG signal) 

indicating the check result to the iterative controller 303. 
The error checking device 302 outputs the NG signal to the 
iterative controller 303 when an error is found. The error 
checking device 302 outputs the OK signal to the iterative 

10 controller 303 when no error is found. The iterative 

controller 303 determines whether the turbo decoder 301 
continues or terminates the iterative decoding, and when 
the iterative decoding is terminated, the iterative 
controller 303 controls the turbo decode 301 so that it is 

15 terminated. This iterative controller 303 will be 
described in detail later. 
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. ©**K«**fc£fc«r4W*r5MJSHfc1t. 

"9 ra«F#fl:«:js Lxn^titcn^ik^mctt Lxm 9 

trjE«-t*»i3igLtT5«^*«feUl*J^T, ISUfTjE* 

10 jg v'&f§r<Dm 9 m vmmm 9 m L$i$L®mx±&£ 

9, lo, iWS»36lSUi*5V^T8»Ea#«*k:aSD*« 
[ W*il 1 l ] flMB tr y h MSB 9 « Xtmv 
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30 [0 0 0 2] 
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or Correction) t (C^f < ^ft^HSo ARQfi, if 
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*-«WWtt&^tfT^5. &&©*-«-5§-^o 
^Tf4 N TNear Optimum Error Correcting Coding and 
Decoding: Turbo-codes (IEEE Transaction on Commun 
ications, Vol.44, No. 10, October 1996) J „ TTu 
r b off*OW-CDMA^a«»* flmWafll 
IsSWSS, pp. 19-24 N 1 9 9 7*M 2£) j 

So 

[0 0 0 5] ±i£Lfc*-:WH&fc:o^-C\ ^fftf 
# 1 /3 ©*-aKflmS«:0![fcIMi-**S. flF^ffcW 1 
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[0 0 0 7]^, ^-^^fCO^T|ft^1-5o 
^— tf?ffc-§-$ftt» MAPff (Maximum A Posteriori P 
robability decoding : ^SOVA 

(Soft Output Viterbi Algorithm : ifctt^fc'^ t'T U 

[0008] zof-tf&tt&teis^x* n^imnu 

its ftW&MY 1 #J:l/flF*fkSRaiY 2 © 2o<D5Cg 

8[^tfc«til$*©BER (Cy hSSt)^ ; Bit Error 
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203 Kmjjirz> 0 imttmm*?mw&2 0 3u, 
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[oo4 2] g««tt, afliM*»fcaMtsnfc«F*fls 
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3«flIHti{f7yftl04^blll 
fe-f5o £{Hft|-m, 7>fti0 5i»b5ftl- 
fcff* (^#^m?'J) £M$g{ig|5 1 0 6 fllgltU! 
St, £!WfflJl 0 0 8-C»9tT]E 
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*ET?ifc5o *-#8HHg3 0 1 11, S«Lfc*HHfc3R 

?>SUW»S3 0 3{cW^-f5c *-«^3 
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7 4 0 6a^ffl#£jftfc^Hb^JU, n^m&iY 
ft-JHtgUi 0 2l:l^tifc^^^2 o 2 kmc 

ttHmWLs ttffi*7«*»4 0 3 LT& 
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9 y -/< 2 0 2 i |5] C^T'«^ U LfcflHHfcjR 
?IJU* ^lfeffi^^-§-|§4 0 3(Cfcb^1-5 0 S&fc, *y 
77 4 0 6*»6«caj^(g#«4 0 3fcMbT«F*fk3RJ!l 
Y2»$ii5 0 «fflA«W4 0 3|i, Y>*y- 

/<4 o 2*dJ;u^^ y-^4 o 7*>F>ai^snfc^fr 

U y-/<4 0 4(cffi7j-f5 0 

[0 0 4 6] f>f^yw<4 04|i, tttiJ*tt#«4 

o.3«»5,iiwjiKt«fimf f 'f^y-yu ^ 
^ y o 2«^ttif y h^iJ^^oMt/Ji 

B5¥U£S& 405 t?bpw£ $ ti. r o j * n 

rij OWNJtffifcgSgliStiS. £©W*0M*s^-jS 

fc'^t^i/^y-^snfcttm^-s-iisfttt, sate 

«i U-CttW*a«4 0 lt7^-hv<y^$HS. 
[0 0 4 7] ±J*Lfc|fcai^3t«4 0 i~^>-*y- 
^4 0 2~tttitf#l|j&B4 0 3~tV^ y-/<4 0 4 

&^-£*i5. -o«m^2pi]^«4o i— r^^y-/<4 

0 2-H&tt|7J»^4 0 3~r^^yw<4 0 

ottaj*a«-teaSr«k (?3£-f£<hk:J;!5#t>3g 
fTfrftSo JfeDigU|i!lft«3 0 3*>fel»OjgU«»J» 
7t3£?«£;ft3<^ «3pJJg»4 0 5^btti*Sn 

[0 0 4 8] ^Oj-pk:, Jb^Ut*-#«f*3 0 1 
W^bSRWU, 4?-^k3RWYl*iJ:tW^k3R9llY 

J:5H9iSL«^bfc«-IMS*OBER (try hSRij 
* ; Bit Error Rate) fc SNR (fl|##*t#Jfc ; Signal 
to Noise Ratio) t <DgI#£jtfc 3g LiafRttJC^rj-. 
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tJCJ:t>BERiJ«T*«oTtT< 0 oJt), *-;W§-t? 

i^HS3£a p p«£t#;5£<t^ffi&5 0 
[0 0 4 9] H5tt, I^LW»3 0 3O»t 
t^n^Hni, -H5IUIJW3 0 3I1 

**»o«fc0jguia**tf»rt«*^^5 o i * 
-#«^*33 0 1 fc*Jlt5H0igbia*flD "i»?>iSU*j 
Jfc®*" £IB«;-r5^y 5 0 2 ^-*f^3 0 

«[3^5 0 3 ^ *~W^3 o i 

u-J&o-t, ¥iJ^0^5 o 3o*j»fciScr-t©«#iif* 
^i-rstii7j$ij^iHiif§5 o 4i N d»b±fc*j*sn5. 

[0 0 5 0] ±IE»D.jgL(W»iIK5 0 3O«lf^k:oV^ 
Tm0J1-5„ £1\ #*^5 0m, ^-7jf«#«3 

SS5 0 3{Ctii77l-5„ r*t>*>, #>?>*5 0 HCIi^ 

mmthx r i j ^K^$tuT*s«j % ^-^^3 o 

1 d»P>H 0 31 LEHfctf 1 Si 0>£-i§-*S*&gttl&S <t % 
We r 1 J £*l]j£|I]g& 5 0 3(Cti}7Jt-5 0 Sfc* 
@Sf§5 0 3[c r i j *HJ*1-5»^timLriH:Jfe*«r 

rij frb T2j -HfT-r5 0 ^^^^3 

0 l*>feHDiSL0»aS2IilBo«-9-<S*«rt*5 

R^SHri^s r2j Sr^iajfsso 3^m^ju 
T2j ©mTjtMfTLTis;^^ r 2 j r 3 j 

^r-TSo ^<D£?\^ 1J^^9 5 0 lji, tfUS-fg 
3 0 lA»fe(|[-§-tS**sm^$tb5«ltKMS:2fi|&iail' 

tt, fiJ^HISS 5 0 3 «S|ft 5 31 MK-9-*j|*T1-$ 
5 <b , ^j^isibs 503 cd$ij^]{c^o x^^iii:^ y -fe- >> s 
rij SrTOfit-fS. £<DJ:p}c, ^-7^ 
*5 0 1f±, ?-#m%&3 0 1 fC*Slt5»tJfrjE*# 
ott D 31 10ti^f£; LfcRMSrW^EIS 5 0 3 fcffi 

[0 0 5 1] ^^y 5 0 2^f±, 3 0 1 

.W5i»»»«b|@n(:o "HDiStftJtciiia:" ««iatt**i 
t^5. *lJ^[3gS5 0 3 ft ^y502d»e> ",#0 3g 
U^^HliSc" SrK^-ttJLT, ti^y? 5 0 1 WtrJ^ff ■§• 
***+^-#tt^3 0 l<7)Igi9fTIE«^<75,mi9 3IL@ 

mtitm-r^o tLx, mm<DBK> MLmm (*<>y? 
*" w±©a^k:iR5, ^afS3oii»&a^j 

"*t?ig L«l*lil*" *iT?*5«^tlJ, ««3«lfi 

si 3 o 2fc*sit5ttaE<s*a«iB»-c*)5BrfiBtt*«iKi^ 
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mmtefiioft-r, ?-xm^%s3 o i \c&v%mvML 
<o 3i L^^m^±(D^ *> ig l®%c* x\-tmi& 
tmm-tZo mfe®&5 o z^n^m^u^^^ 
Tt^^^mmn, z<yy?5 o lfrb&tiztiz 
mv'&h\E\m, 5 o 2frbtiit)£tiz>m i )T%LiEi 

t)£frZ>W>&m%:it% (OKff^/cfiNGff-i-) 

[oo52] wfemm 5 o 3 a, mmom v sg tm w 

0?&5 0 4i:^U, *-«^3 0 l^tti^ £ft 
£ 5 *^1-3o ffi^$0^l[E]S§ 5 0 4 [i, ¥lJ£[H& 5 0 3 

^©ffi;^*£gtt3<t, *-#«-§-3§3 o 

^1-5o C©J:?[c, I?)I«[lli*I©i!)ilL 

mmtZZ.kfrtii%:Z) 0 fiJ^®S§5 0 3fi % 
©»*)igUII#as "» Big Ullage" £LhT-fc>9, fl. 
o, HI9M3I3 0 2^f,Ott!Mf^oKif^i^ 

-^-#a^»3 o i K*tLT, zLteom^tmn 

3li, HmoiM9iStlHlft^ "Ifc 9 5g triage" £A± 
ffeot^ R9&S3S3 0 2A»bOHl*flrWNGflr 
*©»frfctt\ l£9igL^£i&T£^5ffol«n:bft 
t\ -©#£\ ¥U£ig8& 5 0 3 ft, ^-/Kim^L 

¥U£IhII& 5 0 3 tt, « B ig ti]»*,m 0 ig LMleJtm 

fio, ft* 
£3*3 0 lfcMMigUr*«:fTfcfr*5. 
^3 0 111 TO085 0 3©ftJ$HC&oT 'WigL 

[0 0 5 3] ffi, *Hffi©7&ffi-Cfct % IftUigLlilS/JSjSR 

tt, ±fi&©j» D 31 U0»fc*»t» t) i§ t fcfrfc o it b # [c 

**Jfc*t fc»HF;W!lll;t # 5 ig L^-i- 

fcbfc^»£a«&5fc*-C*>5o -©£ 5fcH9igt0 
ftt±HR*:K»t<5itfcJ:9s Mttfc#9igL&8l$cL 

[0054] ?-tf&^s§3 o ncfcftsMt) 



(8) mm 2 0 0 2 - 1 7 1 1 7 5 
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£i& LT# fcftfc#^K©*/hEEi(i&jg z. 5 {@$©l!i 0 

-fftfr*,, fc3&^ffifcft/hE«£8;L5iB»© 
UU4 5:ti ! *5. CO»^Jcf± % KO^Sfct 

io an-cv^tfc^fcfer, *©«9fci*m-fs;:fc# 

[0 0 5 5] mi IK**-*- 

[0056] ufca«oT, *9isua*©«o»i©aB 

[0 0 5 7] ^ZX\ *M©»«lc*5»tS«ll9igua 
^-Cli, *DiSL«©tDJW©aB-Ctt:, ^D^ffi^^- 

#«V>£!WW3*L*:*g-fc % * U ig L«^-Sri^T UTS 

30 ©0^^ "»9 3gtft*ie]»" tw. "mvmLmjz 

®W n U±.Wi*)ML'&%%'i7oZ.b\z&V, E^L^O 

f-, *«M-Ctt, iftDigblEllBc^ "£&<9 3gLJfi)m®$r 
fitifcftU, ^!9^ffi^^-^j;i9,m i 9 3gL«^-© 

m 5 ^ m ^ b mm * n. 5 * -e* «? s * 

[0 0 5 81 S1I:, »D t's/ BER, ioiVf, 

2 LR 9 ©Eelft«:|R 9 ig LlUijS^iliJ^ Lfc^ $ a 

40 0 t* s/ h ©j^fS ttff tT y h MIC, 8 \f v h © C R C ^# 

^ <£ U C R C ^2 Srtf 4 o <b f ©^ 
tfct©T% i*9 3gtlH]»8lH]-eBER««l 0©-6JR 

•C*9, l»»?igLliI*fc^,aSU»!) t©H«l4*l^ 
1-t©fcRfe*U"f % •/?ai/-> 3 y©^ft|cj$;c 

50 



(9) 



&m 2002-171 175 
16 







BER 


^yii& 




10776260 


0.0655324 


1000 




2746229 


0.0167003 


724 


JS*ysL3iHig 


434988 


0.0026452 


113 


«yiSL4Ell 


55726 


0.0003389 


25 




8359 


0.0000508 


1 


^yiSLems 


1761 


0.0000107 


0 


•aysL7igg 


520 


0.0000032 


0 


»ySL8!5]B 


261 


0.0000016 


0 



tty&LHfe^fcaj&BLKyosft&eyhMy 





it* 


MUM 




»yjiLiiga 


0.00394 


1000 


253759 




0.00323 


724 


223930 


»y£L3[HS 


0.00155 


113 


72817 


«feySL4lUB 


0.00266 


25 


11042 


t»ysL5isis 


0.00060 




1664 


«ysLeiHiB 


0.00000 


0 


319 


«Sy£L7]glS 


000000 


0 


76 


mssL8Eia 


0.00000 


0 


36 



[0 0 6 0] ±J4Lfc»i:te,fctfa2rt»&we>*»fcJ:5 
j||«J5SUlE|jft^<*«»S^J|L»5 0ia*tt» 

K 9 o@*©JfcJ*t>«*J> LT v^5 0 
[0 0 6 1 ] r^T% ±x6-r5^1*5<t^2|C^-r««J 

tc*i^-rK3fe * *L5i» <? m L#u&®m<Dm^ "xmw 

1-5. **>\ OTK:lllMr5lft9igLjfi|*lil»:©K3g* 

54 Lfc J; 5 LIS 5 &'J>fc < 1" 5 fcftfcift 9 US 
^£*Mt7?[I]gc-t'fc5o «F#*n5fl,aitK9©* 
fii^x A©I»£K::fc^Tllfc5;&s, <£< JUS UK 0 # 
38£ L4vM§H(ttc* 9 S LfciJfclllSc&KJt-r 5 r t ItM 



(Cfc^Tfl, l|Hl^2(Hl©j|ftt?5iU^|El|feT*f±Mt 
^•?^#<^4LT^5©T% l|aK»2|el«:lfc!>iSU6] 

M«T©->^7Af^ 9 il Ll*)Jfcia#l4 3 0- 5 

ia©ra-e*«)e»tL5. ft, n«?iib^iHi^*#<t5 

ir'OT^©D p p«tt[S]Ji1-5^gB^joit5^t«^fi 
S*^^5«^m©p B pK^m^«^Sr#JtLT3H]^ 
[0 0 6 2] ±3£Lfc*«?iSU6j3fc®fttt % ->*xA© 
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hvu-y&fi m^ijifcPttu gflr mux* g '« t -r 5 s« p b p« 

(09*.tf. ^im^rfDm^rM^mit (SIR: Signal t 
o Interference Ratio) ) £ g^gjf LXf^W 
m UC*i# % Z(D3 «£{EFpW t HRfcSlfc LfcSft p°b 

mm lt, ufcs« engfi ,&« ± 9 t 

to « iM 9 j§ UflMI-fcJB^fcll 9 fnE£#tc*s 

§ 15 t\ '>/«ci^ 9 is Lm^-eE^ tin 19 tm®$m\z. 
®.-&z>n&*xmvmfr&w-tz><Dx\ m<oML$}<&® 20 

9 frE«-^K:*J^TJ*:ttttj|» 19 iS Ue]*&#K fTfc 5 * 

Sflrfijt^jB^-e* a fi z s 9 \m<om 9 & 
[0063] i 5 **fli letter, *mm<DMm 

[oo6 4] nkK. m6*&mvx*mM<DmmK&5 

3BW©M©»« 1 (9 iS Leg#*n.S©#JdS:tft 

pj-tS7D-niT*fc5 0 ^7-^ («T\ rs 40 

Tj 3) 6 0 IT, *!>^5 0 1OSJ&fi 

G#!9igL«) Sr«J«fti"5. fcfc, ST 6 0 21? 

a^ur r o j asjBi^&na. wcsT6 0 3m ts 

9*M3 0 2«S«9tfcm«F**a#-U-C, ^9(7)^ 
Sr^-fSo ST60 4tii, A^y^501O 

(Jfc9iguii&) t>*y so 2»cfEts$nfc 
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I4ST6 0 5»C»frU /J^^1^UST6 0 7 fc£ 
[0 0 6 5] ST6 0 5Ti4, ^^3 0 1©g 
T6 0 6-Cf±, ST6 0 3Tll^/c^»)©tMS 

tt*a*#i»*nT, *-jwh*3 o i om^m^ 

Wfr£ti3}t-glcfiST 6 0 HzmiL, IRV&te^b 

mmzftzm^atrnvMLm^zmT-tz,, st6o 
7m *^^5o lots^iit^-r^^y^^hLT 

ST6 0 1fC#trU *0iSL«*frHa*1-5. -<^<t 

t^-«^3 o io»t)iitta-§-^j(*7-r5.. 

[00 6 6] £Lkt&BJ Lfect 5 K % *S6»o»1BtJsv^ 
Ttt, **9igUIlStaJ "i»9iSUft)3fcEI3r J:9'><R^ 
»&fctt, m «9 tttti«F*t J: 5»9 tt3lE©jB*t*>^*) 
bfi»!?*La[*Sr»a5i-5©-C s JiiS UK *> #35£ I, 
9 55 U©M©tpg-ei 9 3g Z 

H9igUIIft£S "i»9igL^3t[ia»" £t±t4oT*»fe 
(i, »9 ttHi«P#»c J: 5« 9 *3lEt*iV^T« 9 
) } 5 iJ^^tLrt^M9iIL^-§-^^T1-5<DT% 

[0 0 6 7] liSj, W±©mBJ-C*fi, *-#«F*flrf»l 0 
2fi. 2o©H^M^g^^^^^iJ^IHfiL 

{^CfciD:ai^^-§-^fi : ^5^9fTE^^^{ix, 
[0 0 6 8] ttttiaaHHBM o l *}J:t«cttJ*aM4 

0 3^n^^T^=f]} XAi LTfl, MAP (Maxi 
mum A Posteriori Probability decoding : ft^^^Sfe 
W8.%) 7;W!JXA^SOVA (Soft-Output Viterb 

1 Algorithm : &tH^ k'^T^y XA) Srffl^ 

[0 0 6 9] »ffiO«{CfcV^T(4, SfSfljt 

LT^-^^3 0 1 SrfflWc 
*\ *38WKiaffl^lB4«-*«ttrixfc|»e,tL-f, ^9 
fTEtt-S-Srlft 9 £ Ut 5 r t K X 9 Sft IfcfffffcjRJiJ 

14, Lfc«Wt*trt?1-*«FW^7i6flMB!ltfll 
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[0 0 7 0] Sfc, ***0»ttk:*iV^TW:, ittDigt 
»3 0ltt»!)»aEOttftfcJ:P,i' "jMkt>£U6tf[EI 

#" feat- %&-c\tm*)Mv&m*mi(fci-z><D^ mv 

IS 9 MSI 3 0 2\my<DfiM*®&Lte< kh&\ 

10 

[0 0 7 1 ] Sfefc, *Hffi©^ffiT?fi, tt9Std[# 
^ "*5igb«l3lCia»" E*fc©*l!?igL!a*©*£K: 

m%mT£f<Dm^'&%<n?t-zmjji-?> x 5 k vx b& 

\/\ Sfc* »0 3SL»}KlHl«sfe«|©*!>igLlEl» 

[0 0 7 2] *fc, *«©»«T?tt, i»05KL«#© 

L$iM®m&m<Dm <o m L®m<D t # t »±» 9 &m£*T 
[0073] mmmm 2 ) *nifi©»iiB-ci±, it 5 

[0 0 7 4] ® 7 « % *«W©Hlfi©j^ffi 2 30 

fc©«E*ifc*1-Bn?*5. ^©EKc^-fJ;;)^ Iffgtf 

n-c^5„ »im:E4Wc£*;h,5t&!maj#-^©»[ 
tt, 4olc|5gib1\ lo£llcttic$t6^.' EIT, 40 
*2SJS©7£1tBK:*5^-tB:, !89frE;RF-tK:4o©tS»?ft 
m«F-§-*s-&*nTV5»&S:0!lfcRW1-*. 

[0075] mvfiJEn%-{t£titcn^m?m. 

IR&fcWWS-#lHBDl*W#3-#4# 
t*HtfH§-#4Ht, -tnwtS^^nrffifRtry N^iJfl 1 50 
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l~RD»Hi«F*#4S:«-9-t-5ittJ:tj % 

# 4 KBft-fZm 9 <D%m*&g.-fZ z fc 0*ffl#5 o 
[0 0 7 6] 1218 « % *3SE©£d6©7Bffi2K:«S*&D 

»«3 0 3 ortaj*^^f±nj«6©^iB 1 i m cm&z 
[0077] Bs^-r-tp^ *mm<DMm\mzm 

!>jgLlW»»3 0 3W:, ISD tTjE^-§-»c^*nS«Dtt 
W«F**rtHH-<5«!J*Hl#** ^^801^ 819 

ISL-C*-#««3 0 1 fc:fe^3»!JigUS^fcjfc7 

Stf3a^a»&«^5¥fl£iiiK8 o 3 w&iit&s 

0 3<^»l^i:t^-«^3 0 1©«fgISri 
[0 0 7 8] ±Sa»fi£Sr^rl-5Mk9iSLSiJflaJ 

3 0 3 (ommz-o^xmrn-rzo mv&mn&iity* 
s 0 1 » N ^-#i!i3 0 1 ©a#»*fc^*n5» 

^Hl8S8 0 3lcm^1-5 o 1-^fc>*>, tSf?$tMS-§-#[7 
^80 ltCli^^^h^O^fttLT r 1 j i«R^ 
£jh/T*S!U ^-WS3 0 li«lia^©||k5SLSr 
tT5Pa^ IR!>tftttM?#*«8R9IT]Ea^-i|*»i:LTa* 
^tL^felc, rij A»feJHlc:|R!?rE«F# 

tc^r^ nx^zm v&mm^<D&<D&i*n 1 > 
? v /ybLxmntz, mz.t£s mriz^-rx^^ 

tt, « i/^ 8 0 ltt, lH^^jgLWPflfC 

ru , T2j , r3j , r 4 j ?:Jiicai^-r5 0 

[0 0 7 9] 77^^!) 8 0 2{Cfi, Ht)^ffl^F^- 

bmz&nmtk&mskyjrtfttteistix^z. mv 
ttat«S*77^tt, ^-5j?tt#»3 0i-cH!?fiL«* 

WiL-cM1-5o :©i^S^77^:o^n 
frtelcRWt5. 
[0 0 8 0] ST. K9a«E»3 0 2f±, 

30 i©a#«*t«n-c^5i8D«wj«F*rtic» 
<om&u *©»D*aE»***-r*atjie*«#- (o 

ffl^-E- y 8 0 2tCffl^1-5 0 K9tfe3Sfem77^tt«0 
^ittUT r 0 J i«K^*iiT^5o W!9tfeM*77 

JSCTMIfr^tLSo 1"*^*), 77^f^!J 8 0 2f 
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S t) tWf tlc^t 5^ !) i^^l7 7 r i j tc 

tt-fZ>m&L'&^t>mTi-%*x*te r i j <o*-£xh. 
3„ t^Mlsm^im, l*»jiSL8H§- 

■To o^t), t^&^J^^tc r i j «^^ti-c 
v^^D^tti^F^-fi, 10£lTO±t§9 4iL£fto7c^ 
ir^fe!5, ^0^177^1: roj ^'is^^tir^ 
Sl^&ffift-^ £fcl&t>lS9 4iL<t&ofc^«!;^ io 

[0 0 8 1 ] ¥!l£0&8 0 3(4, 77^ffl^^!J 802 

[7^ 8 0 l^bffl^£ft3P9&M^©;&'7>' h^S: 

^7-f<5^5^©¥U£^ ?^St^3 0 l^e>fil73 

Manns 8 o 4\mftZHtz.m^m%zmtz>fr : £fr 

[008 21 £1\ H9iBL*#S:|*Tl-5*»5^©3W 20 
^fco^TTO1-5 0 ¥ij£0& 8 0 3 f4, H9£bft5' 
»cjsv>-ciIil©4ft*?iSb*sHT-r5S^ m+<D&* 

1^77^5 r 1 j (:^otv^5A\ ^0©tS9&m 
©*t*#WB*Lfc4oTV\litf, ^-*'M3 0 1 

Sil7 7^ r 1 j to, 4-0©aiD«fflo 

&s fcaa 0 w 0 tcfc o -0 > 5 as «? »tti«F t» 

%zftz>±xo)m9®mn%-\c^x, ^^w$7 30 

r 1 j ^[p]ot£9&m©;i&m^l^ML©^ 
14, £T©IS&ttffllff#-iW»»>|jaE83 0 2Kt$^X$t 
K. 1 S£A_bfS ») M UCfc o fc i W£ $ ftfc - 1 fcfc 5„ 

«0S§ 8 0 3 f4, *»DigL«*Srl|»T1-Si*II^U*: 
*-#8M^8&3 0 1 i;Mlt^4omi 

S3 0 1I1, ¥U£08§ 8 0 3 ©SOftl^o-Cift 5 ig US 

-i-&^T-ra 0 40 

10083]^, ffi^J#P0&8 04Ktb7j£*lfc 

£0& s 0 3 (4, k u tkmn^Kmi-zm v ttsnsg 
7 7Wei; r 1 j tKJ&StLT^5»^tt, i-fcfc 

£ta**^#a>teM\ *<d r 1 j £K£$*w>5»!j 

3 0l©«fSft) SrtH*U4i>tJW^t5. gg 

^$nt^5#^tt, -*-fcfr*> N WIS* "CO* 9 «L* 50 
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^-Ci"CJClit^±as»3»ILt/io-C^5«^^J4, * 

© roj fcKS*ttrv^*«D*aEtt*7 7^fc#iS'f 

3«DtfcajflF# 3 Oioatft*) ttffl 

^i-s^jt-t-a. ^niKS803f4, «-§-sis**ai^ 

•f5^^Lfc^}C{4, tB/7#J»Hltt8 0 4fc»L 
So ffl^SOffllllK 8 0 4fctt, ^-«^3 0 1^b 

(m?f4, is 9 1 

4 [4, ^-^^3 0 i*»ba^s*Lfc»5ttm«F* 

©?*>, fiJ?£0S&8 0 3d>6>m/7^©*ofcia9ttttj 
O^IHUIOSLlBWa 0 3a>e>m7j£*i5&^jj£ 

[0 0 8 4] (HI 0(4, 77^^^!) 8 0 2l£Ett£ 

ftL©it)iSIS*7 7^c|lWIi: ut r 0 j #k 

ro»5ttffi«F##ifc*t/jfi:-f5|R9tllalEtt*7 
7^f4 % lfiEB©j»5jSUiJSJ*TUfci*/l5C-C r 1 j |cM 

#2^Sn5tt«^y hMt4, 3[H@©^>3iSL(C*3 
^T*&»T«ft9fcL*WWf*ftfc©-C, w©lS9&lij# 
##'2K#JtSi-5«5tt3BS*7 9^l±, 3 0g©,®9 

sus»TLfc^-e.rij tEHr^ns. iRitnic, is 

!?^WW#3l^^:-r5P«?^S^7 7^f4, 6® 
S©lfe«3 3§UWTLfc«T* r 1 j fcHjjjf^n, Kt> 

©»9«La«UTLfc^-c r 1 j tcHff^n^o r© 

J: 5 13 1 0 kTiklrm-Ztt, 6 0 g ©,# 19 £ L«T 
[ 0 0 8 5 ] IS 9 ^17 7 l 0 icij*-r J5«f£ 

hi g ©» 9 is <o nbtifcm^mmwfi * 
g *» & 3 0 g * -c*©^! (? as t«^{r j; 9 $ e, internum 

***tB* 4 0 g W^©.# 0 j§ L«#-Tffl| f>ttfc« 
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Til. lEa»»fe6EIB4"C©*DiSta[#tJ:5t»& 
fl&fc«#ife*SriR»1-5 p« * y Kit 6 [3 g ©|& 9 31 

# 4 tt, 1 0 g a» t, 2 in g v i§ tm-^c j: i? m 
#©iihis % 3ms N 6iai, '2@a^&iifcttf-is 

[0 0 8 6] &{C, m 9 LT***©^ffit*Jtt 

^■wn<DW&mm 2 K*Jtt3g& 0 >g Lfc^tmo&m 

£tft^-f3 7n-|2]-efr3 0 20 
[0 0 8 7] TsJ-y-f (ST) 9 0 1»T, 

77^*!) 8 0 2fcE«£ftfcfS«?fc3fcg*7 7^ 
£#]$HkU ST9 0 2J^tT-rS. ST 9 0 2TU 

U ^OilLtpMJi^Str^a^LTO^^fjnSo 
ST9 0 3T*fi, »5ttaj«F*©*^>h»Srtti*-r5 
»5ttfflflF#*^^8 0 lSrlDfflflS-rS. ST9 0 4 
"Ctt, 3 0 1 36»fe»*)tiaj«F#*«ffl***i 

5lifcllt)aib«*otK#ift*fc^*ti*«9*iai*3F* 30 

[0 0 8 8] ST 9 0 5m KfltfcfctiflF-lt-* 8 

oid^^^Mttu r i j *sai*$n, r© 

I" 1 J fc#£*5K91*tttMF*» l©»«JttaE»*7 7 

u b 19 m*7 7 r o j (*fc-aa 5 * 
t 4 o it r. £ tffcvO ffefttf s T 9 0 6 fc^tr L> 
^0im77^5 r 1 j (ificSftO&Lifcofc;: 

X'fctltfST9 0 9lCilft5o IS 
B©«5ITjEAia©»&Ht % 7 7^/8^*11 8 0 2fcfi 40 

Wft roj tfEttStiT^s©-^ fcsT9 o etc 
mi1r% 0 ST9 o 6TU i»9igU(ir-§-k:J:9#feii 

5 r i j fc#£Lfc*9tfcffl«F-*# 

£tk ST 9 0 IKW^^o ST 9 0 7T-I4, ST 9 
fCttST9 0 8tWTU W t> ^ *9 ^JBrSa-ifcfc^K: 

iisT 9 0 9i:^rt5. s t 9 o 8 -m, mv&mn 
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[0089] ST909 T*« s fiS !3 7 8 

9'>/jitv|§^c:nsT9 l O^^tu KBtfcfcti 
aj«F*©*t-g[Lfc»&fcliST9 1 1 IC#f7l"5 0 

st 9 1 ot?f±, notftajw**^^ s o i&-r>* 

y^hU ST9 0 4{C^?tU ^-m»3 0 1 

6 0 S T 9 0 9 t) , ST905~ST90 
7~ST908~ST909~ST91 0 <D/U—y\zto 

5 K> «F*fb3Rfllfc 4 o©SI <9 <ftffl«F-W*££*b<5*& 

^!)W^7^^8 0i^bii r i j , 
r 2 j . r3j , r4j dsjdtm^$na. -erut, * 

$©#7:/Mfc Uj fco^T, ST9 0 5~ST90 
7~ST908~ST909~ST910 ©A— 7"|C4o 

£ft*»!)tftfflft*©»fcH&U .*-aWH§-3 0 l 

T\ ST9 0 9d>?)ST911 KWfitZo 
[00 9 0] S T 9 1 1 T'li, flF^SRMKl'g'* 

*vc^5»o*m«F*# i-»»)*m«F-9-#4©*n^ 

» Q ^W^?^lcov^-r^ 9 *3fitt*7 7 ^ r 0 j (* 

(Cf4, ST 9 0 2tC#=fTl-§ 0 ST 9 0 2T*fi, ^0© 
»0fT]E«WBItt$il5. o^^}, S T 9 0 2 fcSfcff 

aa«??i;B*&*n5. st9 i im KQtt3e«rft7 
mi-** 

[0 0 9 1 ] &±mWLtc£?{c*mM(DBmiz.is^x 
fi, mom 0 *W«P*S:^tf«F^t*yiJfc*f LT» 9 

9 *ffiflf*as|3] C» <9 ig L0^joV^T^ VMLk 
[0 0 9 2] fSi % *l^i©M{C*JV>-t{±, ^>9^M 
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«m7yW r i j tJE3SfS4ifc!l©»DttHift 
ftfc^©-?, »d«*»*77^ r i j fcjcjjf*^*: 

[0 0 9 3] *H*0^«8-Ctt, ift»?iSL«#© 

tt^-nnoe d *atje**«?D»TK ■> & b * * o 

fc* *©IR9*ILt2ftlS*iifc«-§-tt**W*IH»iaB 10 
8 0 4*»fe**«jjS:«#tt*i:LTai*U ^JJfclE 
5 *8"fcov^r»Wt*i^ *©$©$ 

mxmvmvkmfeztisw&im, 2i3g«©ii9 

[0 0 9 4] *2Bft®JB«T»H\ ^^k^ij^ 

£ti£<£T©fl 9 tftfflft*fco^T 1 gm±» Dili 
*J3t$ii5iitt9iSLeS#Sri|*T-r5^, m*)*ML®W 
oiR&^ftWJ&L-CJst, *©±IS©jft!9SIblH]»:£ 20 

*>5«^-Cb, ±ffi©i» >9 Sg 9 £ 

v\ i©J:5»illt>iSLia»©±|»SrK»t5itfcJ: 
9, *?>iKbia3fcJS*< 4o-C«HB51J8E-^J|fi*m*3fl«li 

51 b£*§-«ri«jffi bT h<kX<Dm 9 tfttM$*lco^TKD 

&s l t ft b <e v & 5 ©t% €#»ar*5«- je-c* 
[0095] st, mrnmmi tm 

^^•fr-Cffll^rtfcpItB-CfcSc +*fr*>, H9 5g 
DEbflJfeEHfcELhfcfc*), ig9&£KJ:9i&9 
D«MS*75^t r 1 j tc:!5*H-3*5fc1-S. ifi 

fc, ft 9 M b{H#d«» 5 ig b^*[Hl^<t 19 V>ft 

i;iii!)rai7 7^ roj o**J5Urb*t'\ r 
©£5K % »5igblHlJS!&«H0 3gbttl*iaftJ: 9 40 
t^Cli^!)^l77^& r 0 j ©££M#rbft 
l>CiT% i !5 i L@t^^ < /j; 5 C i ia 5 
*Vi±+Z>z.ki>W%Zkbi>fcs H9igUg-§-©M 

oa»-eja^o*v^ab«otJ:5eiSfi*«>*^t 

[0 0 9 6] ±i$bfcJ;?[c#3lM©^f§&3lJ£ 

^©£T#[h) 9 51 bMfC&^TiS "9 M Lk ¥"J££ 
j»t>jSblil»*«*t)igb»*lil»£JlT-C*> 
oTt«fc?)3gbSr»T1-*J:5K:b-ttA^. MO. 50 
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9, KkOiSbEftSrWfebT, tt5^0>a&$n*jg 

[0097] ±m^mm<omm^^mmm^^TA 

8«:&*cU ^©^^^©ir^rtJCJlX^^tLfc^ll!) 
«4£©»«tf*fc«F^fcSi 0 1 &&*H-<5. Sfc, 

i«c^ttio 1 zmmu ^(ommmmw 
<D-tn>toK.w&ziMtfrtoR% k*<omiEffimzm%u 1 

0 8&f£«j-f5. ayfiJSiiifM»*fc-©w-e % ±$Lfc 
^b^f 3 «-§-*-C©»^fT5-«i:(cJ:«?> 

•9igb©ic© ( m<9 5iL^^^tTor, bus©^^* 

fc«boo«yi«ii«M£«£ig5. 
[0 0 9 8] 

Ift 5 £ V&^KtetfZ>m 9 ig bHI»**^4^SI:Ht-ei4, 
*5 3gba#oa#»**»fe«9i6**W**L*< 4fc«k 
9igb«^-£$$Eif-3 0 cUxtCfctK HiSUBIJKiJ:* 
^p B D«©^L^I^±1-5r i*«HJ3|E5 0 £fc, $9ig 
b0»:o*»»fib»*Iil»:S:K3eu tft 0 ig LlilftiMtt 
5 5gb»AlilftSrjB*.fc»^fcr4, WWtiOtam&KX 

vxmvi>m^kmfe£iritcm&\m*)MLm%*i&T 

mvMLm&zMmu &mm&*m®i-z>z.k&tux 

[0099] *&w\c£tit£, mmomvmmw 
%*&trnw&iflKi* Lxm 9 mrn^-zm 9 si Ln 
>/\ m^\mnK^M±x<D^^m^\z.^x 

1 9 m b k f as * nz> k m *> m h&^zmir 
5 0 Ltctf-ox. m<oML'&^(D&m y )teuao^x'& 
^&mzft^x^m^immz.f;zhz±x<Dm® 

[iaffi©(S5Wira] 

mi] *&m<Dnm<DMm 1 ici^iint-y^rA 

©^Sr^1-/D5/^IH 

0 2«*/Tt7'ny^0 

3 ] ttmnnmomm 1 ios©i 

^^*t7o >y<?IH 
[ID4 ] *«MO«O»tBlt«5^-3iKtt«3 0 

[0 5] *3BM©HllS©^ffil{c«5|fttJigb«WftiS3 
0.3 ©«HaSr*r^oy^0 

fie] ^^©^©^nc^s^tJigb^^a 

©^JiSr!ftBJ1-5 7P-m 

[07] *36W©HttroJl5*2lc«5flR»iS«S/^^A 

[B8] «s^©HJS©^Al2^5,#9igb^J«3 
0 3©*dcSr*1-^Py^H 
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